ABSTRACT This paper investigates the acceptance of intelligent driving vehicles in the Chinese market using Guangzhou City as an example and a field questionnaire investigation based on the innovation diffusion theory. First, we tested the reliability and validity of 2530 effective questionnaires in 2018. Second, the cognition, expectations, technical concerns, and prospective expectations data of consumers with respect to intelligent driving vehicles are analyzed statistically. Finally, T-test and Pearson's correlation analysis is carried out on the intelligent driving vehicle performance parameters and the respondents' basic information. The research shows that consumers are more focused on the developmental prospects of intelligent driving vehicles and express concerns about their technological safety. Furthermore, the acceptance of intelligent driving cars depends on age, the higher the expectation, the sooner to buy an intelligent, and so on. Ninety percentage of the respondents are willing to purchase intelligent driving vehicles and are willing to pay extra money to buy them. This result will provide an objective reference for the government to issue supporting policies and laws regarding intelligent driving vehicles, and it is useful to help the enterprises to adjust their research and developmental directions for intelligent driving vehicles.
I. INTRODUCTION
Low transport efficiency and frequent traffic accidents have become widespread concerns. Alleviating traffic congestion, managing the traffic environment, and improving traffic safety have become common societal demands [1] , [2] . In recent years, with the development of artificial intelligence technology, especially deep learning, intelligent driving has become possible. Intelligent driving vehicles have gradually become one of the most significant fields of scientific research and have become the direction of future automobile development [3] , [4] .
The associate editor coordinating the review of this manuscript and approving it for publication was Xiangjie Kong. Intelligent driving research originated from developed countries such as the United States, the United Kingdom and Japan in the 1950s. Up to now, the world has made some achievements in the study of intelligent driving, such as intelligent vehicle lane changes [5] - [9] . Many scholars have studied intelligent vehicles' environmental perception [10] - [12] . Considering the security and real-time requirements of intelligent vehicles, many scholars solved the positioning problem [13] - [16] . Many scholars have researched the communication technology of intelligent vehicles [17] - [21] . Many other scholars have researched intelligent driving vehicles' navigation systems [22] - [24] . Although research on intelligent driving has had some achievements, there are still difficult issues, such as defective technology, high costs, and imperfect laws [25] , [26] , that need to be solved. Even these cases have affected the promotion of intelligent driving. For example, a traffic accident occurred when Google's prototype car was being tested.
In Tempe, Arizona, USA [27] , an intelligent driving system caused a fatal accident, which ended the claim that autonomous vehicles are absolutely safe. The cause of the accident was the reliability of intelligent driving and the uncertainty of human-machine driving responsibilities. Accordingly, the potential safety risks of intelligent vehicles have become the biggest concern for consumers who buy or use such products. The acceptance of intelligent vehicles in the market has increasingly become the focus of academic and industrial circles.
In order to know about the acceptance of intelligent vehicles in China, the survey location was chosen Guangzhou. Guangzhou, which is located in the Pearl River Delta Economic Zone, is one of China's 'global cities'. Its economic development is fast, and the road network is complete. Moreover, the logistics demand is strong. Accordingly, it has a good automobile industry foundation. In view of this, it is one of the important cities in automobile production and consumption in China. In 2017 and 2018, Guangzhou's automobile production became the first in China. Therefore, to a certain extent, Guangzhou will represent the developmental direction of China's automobile production and intelligent driving. It is well known that intelligent driving involves many technologies and that each technology has a high investment risk. Therefore, it is vital for automobile manufacturers to develop satisfactory intelligent driving products. Based on the above discussion, this article takes Guangzhou as an example, focuses on the consumer awareness, expectations, trust, costs, etc. related to intelligent driving, and conducts T-test, Pearson's correlation analysis on the parameters, such as gender, age etc. The contributions of the article are as follows.
(1) We provide a market investigation of the consumers' acceptance of intelligent driving products for manufacturers.
(2) We provide decision-making data for vehicle policy and safety regulations for intelligent driving.
(3) We provide the R&D direction of intelligent driving technology, R&D costs, etc.
II. RELATED WORK
Since 2012, some developed countries have carried out on the acceptance of intelligent vehicles. And Innovation Diffusion Theory (IDT). IDT was proposed by Rogers. IDT mainly classified various types of people in innovations. The guiding ideology of the theory is that some people will be more open-minded than others and willing to accept new things in the face of innovation. Darwish and Bakar [28] conducted a user acceptance survey on the characteristics of autonomous driving. The results showed that the highest score was given for ''ease of use'', which was followed by ''usefulness'' and ''reliability''. Cottam [29] and Wang et al. [30] conducted a driving system survey and analyzed consumers' willingness to pay for a fully automated driving system, an adaptive cruise system, an emergency braking system, and a traffic jam queuing assistance system. Nordhoff et al. [31] investigated the respondents' intuitive perception, credibility, and predictions of future developments. The results showed that respondents expressed concerns about the technical safety, economics, and legal and regulatory issues. Schoettle and Sivak [32] conducted surveys on the development of intelligent driving vehicles in China, the United States, Japan, the United Kingdom, Australia, and India. The survey results show that respondents from countries other than China and India have given more attention to intelligent driving cars. This includes high attention, a willingness to pay extra for the technology, and concern about the safety of the technology. Krueger et al. [33] conducted a survey of consumers in Australia. The survey results show that the travel time, travel expenses and service waiting time will be the determining factors affecting consumers' acceptance of intelligent driving car-sharing services. Sin et al. conducted an acceptance survey of consumers who had experienced intelligent driving busses. The results showed that respondents viewed the intelligent bus positively, but its speed did not meet the needs of the respondents.
Recently, China has researched intelligent driving and the advanced driver assistance system (ADAS). In addition, some research results, such as those for Lane Departure [34] - [36] , Blind Zone Detection [37] , AEB [38] , [39] , ADAS [40] - [42] , Front Collision Warning System [43] , [44] , Fatigue Warning System [45] , [46] technologies, have accumulated. However, less research on the acceptance of intelligent vehicles has occurred, especially for China.
So, our research work needs to be sustained every year from 2017. (a)The sample needed for the annual survey is different. (b)In the survey, the technical variables designed each year are different. (c)With the continuous development of technology, people's technology understanding is constantly changing. The paper structure is as follows. Section 2 first analyzes the survey methods and content. Section 3 presents the analysis of the questionnaire. Section 4 reports the results of the T-test and Pearson correlation analysis. Section 5 comparisons. Section 5 presents the conclusions.
III. SURVEY METHODS AND CONTENT
Based on IDT, this paper conducted research through questionnaires, correlation analysis and hypothesis testing, revealing the acceptance of intelligent driving vehicles by Chinese consumers. There are five focuses on IDT, such as the impact of personal characteristics. The questionnaire in this paper followed the focus of the theory and is in line with the guiding ideology of IDT.
The survey questionnaire was conducted in 2018. The collection sites include subway stations, the central business district, automobile manufactories, the coach terminal in Guangzhou and so on. The questionnaire on the acceptance of intelligent driving is divided into three main components: the purpose and description of the questionnaire, the basic information of respondents and the content of the intelligent driving acceptance survey. The survey content of the questionnaire mainly investigates respondents' acceptance of the 8 key systems involved in intelligent driving. These systems include the V2X connected information system, the V2X connected warning system, the V2X advanced driver assistance system, the Adaptive Cruise Control system, the automatic single-lane driving system, the automatic multilane driving system, automatic driving for intersections and multiple lanes and the intelligent connected vehicle system.
The specific framework of the questionnaire is shown in Fig.1 . A total of 2, 659 questionnaires were distributed in the survey, and the invalid questionnaires were excluded. There were 2530 valid questionnaires with an effective rate of 95.18%.
The data of the questionnaires was input in Excel and analyzed in SPSS. Firstly, the reliability and validity of the questionnaire were verified before the data analysis [47] . Secondly, Pearson correlational analysis [48] were performed on the performance parameters (e.g., expectations, costs, trust, etc.) and the demographics of the respondents(e.g., age, gender, profession, household income, etc.)
A. RESPONDENTS
A total of 2530 respondents participated in the questionnaire. Of our current sample, 71.38% of the respondents were male and 28.62% were female. The mean, min and max ages of respondents were 33, 24 and 56 years, respectively (SD = 50.57). This result showed that the dispersion of the sample age was higher. According to the data, 68.7% of the respondents had 5 years of driving experience, and 8.12% of the respondents had 11-15 years of driving experience. As a result, the majority of the respondents' driving experience is concentrated in the range of 0-15 years.
The survey respondents' occupations are mainly employees of public institutions, state-owned enterprises, and joint ventures or foreign capital enterprises, with the corresponding percentages of 31.7%, 32.4% and 24.6%, respectively. According to the data, for household income, 7.16% of the family incomes are less than 100, 000, 42.97% are in the range of 100, 000-200, 000, and 37.05% are in the range of 200, 000 and 400, 000. The household income of 5.86% of the respondents ranged from 400, 000 and 500, 000, and 6.96% of the respondents had incomes greater than 500, 000.
B. STANDARD OF CARS' INTELLIGENT HIERARCHY
According to the relevant literature [49] , there are 3 standards in the intelligent vehicle hierarchy.
(1) Volvo Standard: It includes the Advanced Driver Assistance System (ADAS), the partial automated driving system, the highly automated driving system and the fully automated driving system. In order to analyze the trust of the respondents with different degree of intelligent vehicle features, this paper integrated the above three kinds of intelligent level division standard, combining 8 kinds of intelligent driving technology in questionnaire survey, adopted the Volvo Standard, 8 kinds of technologies are classified and divided into ADAS, the partial automated driving system, the highly automated driving system and the fully automatic driving system.
C. RELIABILITY AND VALIDITY ANALYSES
The collected data needed to be verified for reliability and validity before the data analysis of the questionnaire. The reliability is an indicator of the consistency or stability of a measurement. The higher the reliability of the measurement, the more reliable the measurement results are. The validity is mainly used to test whether the questionnaire is suitable for correlation factor analysis.
1) RELIABILITY ANALYSES
This paper adopted Cronbach's α coefficient to estimate the consistency of questionnaire. The formula is as follows:
where k is the number of questions used in the questionnaire, S 2 i is the variance of the measured value, and S 2 x is the variance of the total score of the scale.
The validity of the questionnaire was analyzed using SPSS. Cronbach's α coefficient was 0.786(>0.70). This result indicated that the consistency of the questionnaire was effective and met the requirements of the questionnaire. 
2) VALIDITY ANALYSES
The KMO and Bartlett tests are utilized to assess the validity of the analysis of the questionnaire [50] , [51] . Firstly, the KMO is applied to check the correlation and partial correlation among variables, which range from 0 to 1. Additionally, the Bartlett test is used to check the correlation among variables in the correlation matrix. The ranges of the values for the KMO and Bartlett tests are illustrated in Tab.1.
The validity analysis showed that the KMO value was 0.88, which was greater than 0.80, and the Bartlett value was 0.00 (which was less than 0.001). These results indicated that the questionnaire was suitable for factor analysis.
IV. ANALYSIS FOR QUESTIONNAIRE
As mentioned above, the third part of the questionnaire is the topic part, which covers 9 aspects about intelligent driving vehicles-cognition, purchase willingness, trust, and so on.
A. COGNITION OF INTELLIGENT DRIVING TECHNOLOGY
The cognition of new technologies largely affects the market prospects and market returns of a new technology's applications and sustainability. Therefore, it is necessary to explore people's perceptions of intelligent driving. The results were illustrated in Fig. 3 Recently, 99.10% of respondents already knew about intelligent driving technology, i.e., respondents have a higher awareness of intelligent driving technology.
Additionally, respondents currently know about the technology from the sources in the following order: Internet, TV, auto shows, magazines, newspapers, etc. It can be concluded that the Internet was an important way for respondents to learn about intelligent driving technology. Similarly, automobile shows and TV have a greater impact on respondents. Therefore, automobile manufacturers should focus their future intelligent driving advertisement investments on the Internet, TV and auto shows.
B. TYPE AND PRICE
The willingness to purchase mainly analyzed the expectations of the respondents with respect to vehicle types and prices. According to the data, respondents expected to purchase the following types of vehicles: SUVs, sedans, hatchbacks, coupes, and MPVs.
In terms of the prices of vehicles, 35.6% of male respondents were willing to spend from 100, 000-150, 000 RMB, 21.3% were willing to spend from 150, 000-200, 000 RMB, and 27.6% were willing to spend from 200, 000-250, 000 RMB. In addition, as illustrated in Fig. 4 , females were more likely to purchase higher-priced vehicles. Speculatively, female think that the higher the price, the more secure the vehicle. As a result, automobile manufacturers should focus on females since they will be the key consumers for intelligent driving vehicles in the future.
C. PURCHASE WILLINGNESS
The public's willingness to accept intelligent vehicles will determine how automobile manufacturers invest in and develop them. Therefore, we investigated the attitudes of respondents. From the results, ''when asked if they are willing to buy an intelligent vehicle'', more than 68.88% of Chinese respondents chose to be ''more willing and very willing''. Compared with the survey results of developed countries such as Europe and the United States (Tab. 2), Chinese and Indian respondents showed strong intentions to buy intelligent vehicles, which means that intelligent vehicles will have broad market prospects in developing countries. Emerging markets such as China are more open to new technologies and models of cars, and the rapid development of new energy cars and shared travel service industries before have confirmed it in China. In the United States, however, vehicle civilization has been becoming more mature, and users have a clear preference for experiencing driving pleasure, so it will face certain resistance when fully intelligent driving vehicles into the traditional vehicle consumption market in the short term.
D. EXPECTATION OF INTELLIGENT DRIVING SYSTEMS
Respondents rated each intelligent driving system in order for the researchers to investigate consumers' expectations for these systems (the highest and lowest scores are 9 and 1, respectively). The results are shown in Tab. 3. As shown in Tab.3, the average scores of each system are above 6, i.e., respondents had high expectations for the new intelligent driving technology systems. Among them, the intelligent connected driving system was evaluated with the highest average of 7.95 and the lowest standard variance (SD) of 2.98. It can be seen that most of the respondents are primarily interested in the intelligent connected driving system.
In contrast, the automatic single-lane driving system was assessed with the lowest average of 6.46 and the highest SD of 4.57. It shows that respondents' expectations for automatic single-lane driving systems are relatively low.
According to the above analysis, consumers have greater expectations for intelligently connected vehicles than intelligent driving systems with single or simple functions such as the automatic single-lane driving system. This conclusion is consistent with the results of Bi et al. [52] , [53] , [55] and Kong et al. [54] . Overall, respondents are optimistic and welcome intelligent driving systems. However, automobile manufacturers in China should consider the accepted varieties of intelligent systems when investing in and developing the technologies.
E. FUNCTIONAL REQUIREMENTS
For the functional requirements of intelligent driving systems, the safety, efficiency, driving intensity, fuel consumption and entertainment of an intelligent vehicle are investigated. The most concerned issue of respondents is 'driving safety', which was followed by 'more efficiency', 'lower driving intensity', 'low fuel consumption' and 'entertainment'. As shown in Fig. 5 , as always, the safety of intelligent driving systems is the most concerning issue. Therefore, it also reminds the manufacturers that they should pay more attention to driving safety.
F. CREDIBILITY FOR INTELLIGENT SYSTEMS
As described in Section 2.2, the automation hierarchy is divided into 4 systems-the advanced driver assistance system, the partial automated driving system, the highly automated driving system and the fully automated driving system. The following will analyze the credibility of these systems.
As shown in Fig. 6 . (a), more than 50% of the respondents chose the option of ''sometimes listen carefully and sometimes ignore information from intelligent systems'', which indicates that these respondents only accept the important information and do not fully or blindly trust it. The choice of ''listen to each information carefully'' has a large difference between respondents. 34.5% of respondents select it for the connected warning system and only 24.31% select it for the connected information system. The analysis shows that the respondents will pay more attention to the alert information provided by the connected warning system. Similarly, in Fig.6 (b) , as for the partial automated driving system, about 53% of respondents prefer ''to monitor the road conditions and take over at any moment''. For the highly automated driving system, 44% of respondents chose the option, as shown in Fig.6 (c) .
As illustrated in Fig.6 (d) , intersection and multilane autonomous driving systems and intelligent connected driving systems differ greatly. The percentages of the two systems are 46.90% and 38.60%, respectively.
In these three driving surveys, 10% of the respondents prefer to 'hold the steering wheel tightly', which indicates that the respondents completely distrusted the system and prefer to drive the vehicle. In addition, 15% of respondents using semi-automatic or highly automated systems prefer 'automatic driving' to free themselves from a boring drive. While in a fully automatic driving system, 25% of respondents select 'automatic driving', which indicates that the respondents are more dependent on the system. Above all, it can be concluded that the majority of respondents are doubtful about intelligent driving systems, while a minority of respondents fully trust these systems. Additionally, respondents will trust the connected driving system more than the 8 intelligent driving systems.
G. TECHNICAL CONCERNS
Undoubtedly, intelligent driving brings convenience and safety to people, but it also brings some concerns and confusion. As shown in Fig. 7 ., in comparison with the 8 intelligent driving systems, a few technical concerns from respondents are summarized. a) For these 8 intelligent driving, more than 30% of the respondents are concerned about ''technical failure and potential safety issues'', especially in the automatic single-lane driving system and the ACC. b) The proportion of respondents who select ''who is responsible for traffic accidents'' and ''environmental restrictions'' is about 20%. c) As for the concern ''mismatched driving style and poor driving comfort', the choices of respondents are different. The proportions for the V2X connected information system, the V2X connected warning system and the V2X ADAS system for the concern are 18.30%, 16.80%, and 15.3% respectively, and the others are all less than 10%. d) As for the option 'no worries at all', the proportion is close to 0, which means that respondents still question the reliability of the systems. Overall, respondents are concerned about 3 main technical issues in intelligent driving. Safety is the primary concern. This is consistent with the obtained results. Namely, the respondents are extremely worried about traffic accidents due to technical failures and potential safety issues during the intelligent driving process. Another issue is 'who will be responsible for accidents in automatic driving', which is so complicated that there are no reasonable regulations for it yet in China. Since there is not a prototype vehicle with intelligent systems for respondents to test, the issue of 'environmental restrictions' will also be one of technical concerns. According to the data analysis above, it can be concluded that the manufacturer must improve the systems' safety, reliability and adaptability to changing environments to acquire more trust from consumers for intelligent driving. Moreover, reasonable laws or regulations need to be formulated to clearly define traffic accident responsibility in intelligent driving.
H. BUDGET
There is no doubt that the development and utilization of systems related to intelligent driving have corresponding costs. To make intelligent vehicles popular, their costs must be balanced with the consumers' expected budget. Accordingly, the issue ''How much will we pay for the intelligent vehicles'' was investigated. As shown in Fig. 8 , the respondents who are willing to spend 40000-60000 RMB are most at 24.10%. The percentages for the ranges of 20000-40000, 10000-20000, and 60000-80000 RMB are22.30%, 15.80% and 10.70%, respectively. Overall, 95.90% of the correspondents can afford the additional costs for intelligent driving systems. However, a few correspondents look forward to these systems being standard equipment in future vehicles without the any extra costs. The budget discussed in this section will be helpful for the manufacturers to price intelligent driving systems in the future.
I. PROSPECTS
When asked how long the intelligent driving products should be in markets before they buy it, 32.80% of the respondents will purchase it in ''more than 5 years'', 27.60% in 3-5 years, 22.40% after 2 years, 11.90% after 1 year, and 4.20% will not to buy the intelligent systems, as shown in Fig. 9 . Nevertheless, only1.1% of respondents are willing to ''buy it now''. It shows that more than 95.80% of the respondents are optimistic regarding the new technology and will purchase the intelligent driving systems given the appropriate length of time. However, about 4.20% of the respondents are reluctant to buy the systems.
V. T-TEST AND PEARSON's CORRELATION ANALYSIS
Through the analysis of the parameters in section 4, we have made the following assumptions:
H 1 : The acceptance of intelligent networked cars depends on sex.
H 2 : The degree of expectation is significantly positively correlated with trust.
H 3 : The higher the expectation, the sooner to buy an intelligent car. In response to the above assumptions, we conducted T-test for means and a correlation analysis on the different characteristics of the respondents and the expected degree, trust and prospects of the intelligent driving, as well as the correlation between the components, as shown in Tab. 4 .
The Pearson's correlation coefficient (product moment correlation coefficient) is a statistical indicator that quantitatively describes the degree of linear correlation. The correlation coefficient is calculated as follows:
where l XX represents the mean deviation of the independent variable X.
where l YY represents the mean deviation of the independent variable Y.
This paper selected the most representative intelligent driving systems to perform the Pearson correlation analysis and t-test.
We have additionally checked whether the acceptance of the intelligent driving vehicle differ in the different characteristics of the participants (see table 3 when will he buy it?'' Young people were willing to buy an intelligent vehicle earlier (M = 3.76, SD = 1.379) than the elderly (M = 4.38, SD = 0.956, p = 0.01) after the intelligent vehicle entered the market. The mal respondents' trusts are higher than those of female respondents'. Female are usually more cautious than male, with more doubts, so her trusts are lower.
It can be seen from Tab. 3. The degree of expectation is not significantly positively correlated with trust. The higher the expectation is, the higher the trust is not. So refuse H 2 . Under normal circumstances, we will regard people who are willing to pay a high price to buy a car as car enthusiasts. The cost of purchasing the car is significantly negatively correlated with the expected degree (r = −0.120), which means that the car enthusiasts is not expected to be high for intelligent driving technology. The cause of this result could lie in the car motives locus of control and sensation seeking. Locus of control is defined as the extent to which a person can control the occurrence of an event. Sensation seeking is defined as a character trait that is looking for new experiences and stress stimuli. Both properties are extremely important in the evaluation of fully automated vehicles, since users give up control over the vehicle and cannot evoke driving excitement by themselves. So car enthusiasts are more inclined to control the car. The result is the same as foreign results [47] .
We can also draw conclusions from Tab. 3. Respondents with high expectations buy cars earlier than low respondents. So the degree of consumers' expectations was significantly negatively correlated with the expected purchase (r = −0.325). In summary, accept H 3 . The costs are significantly positively correlated with the expected purchase (r = 0.159), which indicated that the more money that the respondent was willing to pay for the car, the more likely they were to buy and drive the car.
VI. COMPARISON
In recent years, although intelligent driving car is one of the most popular research in China, it's only in the testing stage, and people have never experienced fully automatic driving car. The study of intelligent driving acceptance is even rarer. The research on smart driving abroad is relatively mature, and their focus is on intelligent public transportation. In this paper, two documents from Germany [47] , France [31] are used as representatives to compare. As shown in Tab. 5.
A. COMMONS
To fully understand the acceptance of the intelligent vehicles in the country consumer market, the questionnaire was used to investigate the prospective expectation, cognition, purchase and use intention of countries' consumers for intelligent vehicles. And relative analysis is carried out on the intelligent vehicles performance parameters and the respondents' basic information. Get some conclusions.
B. DIFFERENCE
(1) Different objects. My research is about cars, and they are public transportation.
(2) Different parameters. This paper selects 9 parameters, compared to them more comprehensive, more specific, more convincing. (3) Different method of inspection. In this paper, the parameters were tested by T test and correlation analysis. They only selected one of them.
(4) Different some results. For example, Chinese respondents are more optimistic than foreign respondents about the intelligent cars. In comparison to gender age plays an important role in the acceptance of the intelligent driving vehicle. However, the German survey results are just the opposite. Age is negatively correlated with acceptance in China. In contrast, age is negatively correlated with the acceptance of intelligent public transportation in France, and so on.
VII. CONCLUSIONS
In this paper, the questionnaires were distributed in Guangzhou. The survey focused on the awareness of intelligent driving technology, technical expectations, technical functions, trust, concerns and costs, and conducted Pearson correlation analysis. The conclusions are as follows.
(1) Regarding the awareness and degree of expectations, 99.10% of respondents have a certain understanding of intelligent driving systems, and more than45% of them were informed through the internet. Compared with developed countries, Guangzhou's respondents are relatively optimistic about the developmental trend of intelligent driving systems, and most of them have higher expectations of fully automated driving technology.
(2) Regarding technical issues, intelligent driving technologies not only bring convenience to consumers, but also concerns and confusion. The survey shows that the most worried issues is 'potential safety issues'. Want intelligent driving technology to be accepted, manufacturers must solve potential safety problems.
(3) Regarding trust, most respondents do not fully trust intelligent driving. More than 70% of respondents will not choose ''to drive a vehicle automatically''.
(4) Regarding the prospects, more than 94% of respondents are willing to purchase intelligent systems and to pay a certain extra cost, which indicates that the potential of intelligent driving systems in the Chinese market in the future should not be underestimated.
(5) The result show that the acceptance of intelligent technology depends on age. The higher the expectation, the sooner to buy an intelligent car. Compared with females, males have a higher trust in intelligent driving technology.
The results of this investigation not only provide an objective reference for future technological development, improvement, functional design, pricing, and potential consumer groups of intelligent driving systems for automobile manufacturers, but also provide a foundation for formulating relevant regulations for management departments. Besides, it's also given a useful reference to other research field, new future energy, smart city and Internet of things [26] , [56] - [61] .
